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A FRICTION BODY 

1. Field of the Invention 

The invention relates to a friction body with a steel girder and with a friction lining 
made of carbon fibers which is glued onto the steel girder. 

2. Description of the Prior Art 

Friction linings made of carbon fibers are usually glued onto the steel girders. 
Since carbon fibers have a comparatively high thermal conductivity, one must 
expect a respective temperature load of the adhesive layer between the friction 
lining and the steel girder in the case of high temperature loads of such friction 
linings. With rising temperature, however, the adhesive powers between the 
adhesive layer and the steel girder will decrease, leading to an impairment of the 
bonding of the friction lining on the steel girder. Another aspect is that the thermal 
expansion of the carbon fibers is far lower than that of the steel girder, so that 
higher tensions of the adhesive layer are unavoidable at higher temperature loads 
of the friction lining. These facts can therefore lead to a bonding failure of the 
adhesive layer between the friction lining made of carbon fibers and the steel 
girder. 

SUMMARY OF THE INVENTION 

The invention is thus based on the object of providing a friction body of the kind 
mentioned above in such a way that even at high temperature loads of the friction 
lining one can expect a secure bonding of the friction lining on the steel girder. 
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This object is achieved by the invention in such a way that a porous intermediate 
layer is provided between the friction lining and the steel girder, which porous 
intermediate layer is joined via one adhesive layer each with the friction lining on 
the one hand and with the steel girder on the other hand. 

The intermediate layer provided between the friction lining and the steel girder 
forms a thermal insulation when a respective choice of material is made, which 
thermal insulation protects the adhesive layer between the intermediate layer and 
the steel girder from thermal overloading, so that the adhesive forces of the 
temperature-sensitive adhesive bonding is maintained to a sufficient extent. The 
adhesive layer between the friction lining and the intermediate layer is subjected 
to the full temperature load. This is of subordinate importance with respect to the 
adhesive forces between the friction lining and the intermediate layer, because a 
positive-locking connection is obtained by the porosity of the intermediate layer by 
way of the adhesive material penetrating the pores, which connection can easily 
ensure the required adhesive forces. An additional aspect is that the porous 
intermediate layer can produce an expansion compensation between the friction 
lining and the steel girder, so that the adhesive layers per se can be kept 
substantially free from tensions as a result of the different thermal expansion 
behavior of the friction lining and the steel girder. 

In order to provide adequate heat protection for the adhesive layer between the 
intermediate layer and the steel girder, it is recommended to provide the 
intermediate layer of a heat-insulating material. The intermediate layer per se 
must be sufficiently porous and provide in combination with favorable own 
strength a suitable elastic behavior for compensating the different thermal 
expansions between the friction lining and the steel girder, so that the adhesive 
layers between the intermediate carrier on the one hand and the friction lining or 
steel girder on the other hand are subject to only very low tensions. These 
requirements can be fulfilled advantageously by an intermediate layer which 
consists of a paper on the basis of sulfate cellulose. Another advantageous 
possibility for forming an intermediate layer is obtained when a fiber composite is 



used between the friction lining and the steel girder which obviously needs to be 
sufficiently temperature-resistant. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The drawing shows the subject matter of the invention by way of example, namely 
a friction body in accordance with the invention in a schematic sectional view. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The friction body substantially consists of a steel girder 1 onto which a friction 
lining 2 made of carbon fibers is glued. Said friction lining 2 can be made of a 
fabric which is partly impregnated with artificial resin and is made of twisted 
carbon fibers or a partly impregnated non-woven material made of carbon fibers. 
In contrast to conventional adhesive connections, the friction lining 2 is not glued 
directly onto the steel girder 1, but via a porous intermediate layer 3. This means 
that the intermediate layer 3 needs to be joined via an adhesive layer 4 with the 
steel girder 1 and the friction lining 2 via an adhesive layer 5 with the intermediate 
layer 3. The intermediate layer 3 which can preferably consist of a paper made of 
sulfate cellulose or a temperature-resistant fiber composite generally has a 
thickness of 0.2 to 1 mm. Since the adhesive material of the adhesive layers 4 
and 5 will penetrate the pores of the porous intermediate layer 3 (as is shown in 
the drawing), a positive-locking connection is obtained between the adhesive 
layers 4 and 5 on the one hand and the intermediate layer 3 on the other hand, 
which positive-locking connection is hardly dependent on the temperature load of 
the friction lining 2, in contrast to an adhesive bonding. For this reason it is 
possible to ensure a favorable connection between the friction lining 2 and the 
intermediate layer 3, despite a high temperature load, since the bonding of the 
adhesive layer 6 relative to the friction lining 2 which is impregnated with artificial 
resin is not problematic. 

The adhesive layer 4 between the intermediate layer 3 and the steel girder 1 
represents an adhesive bonding towards the steel girder 1, which bonding needs 



to be protected against higher temperature influences in order to ensure the 
required adhesive forces. This is achieved by the thermal-insulating properties of 
the intermediate layer 3, which also ensures tension compensation as a result of 
its elastic properties. The friction lining 2 made of carbon fibers has a far lower 
thermal expansion relative to steel, so that tensions thus caused in the adhesive 
layers 4 and 5 can only be prevented when these differences in expansion are 
absorbed by the intermediate layer 3. The intermediate layer 3 which needs to 
have a sufficiently high inherent strength in order to avoid limiting the adhesive 
forces by the inherent strength of the intermediate layer 3 thus allows also 
achieving an adhesion of the friction lining 2 with the steel girder 1 which also 
meets high requirements concerning the temperature load. 

For producing a friction body in accordance with the invention, the friction lining 2 
made of carbon fibers can be laminated with adhesive material. It is possible to 
use both liquid adhesive as well as films with adhesive material. The adhesive 
preferably consists of a mixture of phenol resin with natural caoutchouc. 
Thereafter the intermediate layer 3 and the friction lining 2 are joined under a low 
pressure at a temperature of between 70 and 120°C before either the lower side 
of the intermediate layer 3 or the steel girder 1 is laminated with adhesive. The 
application of the friction lining 2 which is joined to the intermediate layer 3 onto 
the steel girder 1 occurs in a heating press. A desired porosity with a pore volume 
of between 20 and 70 percent by volume in the intermediate layer 3 is achieved 
on the basis of the predetermined pressure, the setting time (30 to 150 seconds) 
and the temperature (170 to 260°C). As a result of the heating and the pressure 
application the adhesive liquefies and penetrates the intermediate layer 3 or the 
friction lining 2 due to the capillary or diffusion effects until the adhesive 
polymerizes through the continuing heat effect The thickness both of the,, 
intermediate layer 3 as well as the friction lining 2 is generally between 0.2 and 
1 mm. 



